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i MATRIX-FORMING COMPOSITION CONTAINING PECTIN 
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FIELD OF THE INVENTION 

The present invention relates to a composition, which is liquid at around neutral pH and 

! 

fonns a yiscous matrix at low pH, the composition comprising pectin, calcium and 
oligosacpharides. The present composition is particularly suitable for use in a method of 
treating preventing overweight or obesity. Hence the present invention also 
encompasses a method of treating overweight or obesity in mammals, which method 
compris4s the enteral (e.g. oral) administration of an effective amount of the 
aforementioned composition. 
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Obesity ife a major health problem with approximately ninety-seven million people 
considered clinically overweight in the United States. 

Various chemical approaches have been proposed for controlling obesity. Anorectic 
agents sufth as de?rtroamphetamine, the combination of the non-amphetamine dmgs 
phenterm^ne and fenfluramine (Phen-Fen), and dracfenfluramine (Redux) alone, are 
associated with serious side effects. Indigestible materials such as olestra, mineral oil or 
neopentyll esters have been proposed as substitutes for dietary fat. Garcinia acid and 
derivative^ thereof have been described as treating obesity by interfering with fatty acid 
synthesis, .Surgical techniques such as temporary ileal bypass surgery, are employed in 
extreme ciises. 



However, 



paethods for treating obesity, such as those described above have serious 



shortcomiiigs. Controlling the diet remains the most prevalent technique for controlling 
obesity. H^nce, new compositions smtable for the treatment of obesity are needed. 



1 



The accumulation or maintenance of body fat bears a direct relationship to caloric intake. 
Therefo|e, one of the most common methods for weight control to combat obesity is the 
use of rqlatively low-fat, high fiber diets. Especially high viscosity fibers may 
advantageously be employed in anti-obesity diets. The high viscosity fibers may induce a 
sensatioi of satiety whoi ingested in a sufficient amount. 

IP20001 39109 describes a food composition for the prevention and treatment of obesity 
having a prolonged retention time in the stomach, which is ixsable for the treatment of 
obesity ap.d/or diabetes and which becomes gel-like at low pH, The composition includes 
pectin having a DE of 40% or less as a soluble fiber. The product does not include 
calcium (|r oligosaccharides. 



US47848p describes a packaged weight-control powder which can be used as a food 
additive t|) be anployed before eating. Each package includes a dose to be sprinlded on 
the foods|uff to be eaten. The powder is formed of a mixture of oat, wheat and com brans 
mixed wiih pectin, guar gum, psyllium and cutin. Mineral supplements are employed to 
rqjlace fl^se removed by the fibers of the brans. The powder is prepared in an 
atmospheye of less than 50% hymidity and is packed in individual water-proof packages 
of relatively small size. 



Additionajly, pectin-containing preparations are for example used as mediciiie carriers to 
provide a ^low-release of bioactive agents, as antacid composition and as antiflatulent 
compositi<pn 



W096336p4 describes pectic preparations which comprise at least one pectin associated 
with a confplex composition comprising firstly an effervescent pair which easily 
disperses t le pectin in water and hydrates it and regulates the gellification process 
irrespeotiv^ of the hardness of the water used for the suspension, and secondly a mixture 
of compoulids which provide the calcium ions necessary for the formation of the gel in an 



acid meiJium, together with magnesium ions regulatixig the kinetics of the calcium 
availability. 

W09959542 describes a pectic preparation useful as medicine carrier, to be orally 
admirdsifered and capable of forming a gel in an acid medium, comprising at least a pectin 
having aj degree of methoxylation higher than 15% and calcium ions, containing a gelling 
process inhibitor with a pH higiier than 6, The pectic preparation does not comprise 
oligosaccharides. 



10 US5068|09 relates to an antacid composition with floating properties, and a method of 
K U-eating qr alleviating upper gastrointestinal dyspeptic disorders. The antacid composition 
Q compriseip a substance a) which is soluble in water at a neutral or alkaline pH, but is 
m capable cjf fonning a cohesive gel at an acid pH; a substance capable of being captured in 

the gel structure formed by substance a) at an acid pH and one or more acid neutralizing 
nj 15 agents ca|)able of being trapped in the gel structure formed by substance a) at an acid pH, 

at least oiji© of which causes the gel to foam when contacted with an acid. Substance a) 
ni may be a Jlow-methoxylated pectin or an amidated pectin composition. The antacid 

Q composition lacks oligosaccharide, 

ri \ 
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SUMMARY OP THE INVENTION 



The pecti4 containing compositions described above are not perfectly suited for the 
treatment pf obesity or overweight, mainly because of tixe undesired effect on 
25 bioavailabJility of calcium and/or because of insufficient viscosity of the pectin matrix 

which is f<^raied in the stomach at low pH. The present invention provides a solution to 

i 

the above |)roblems. 

The preser^t mveation provides a composition which comprises pectin and/or alginate, 
calcium arjd oligosaccharide. The present composition is liquid (at around neutral pH) 
30 and exhibijs increased viscosity at an acidic pH due to the formation of a viscous matrix. 



FoUowi: ig ingestion, the present composition will form a viscous matrix in the stomach 
which ii duces a strong satiety effect, whilst the oHgosaccharide component promotes 
calcium bioavailability throughout the lower gastrointestinal tract. 

For the lonnation of a rigid matrix, low methoxyl^ted pectin and/or alginate is required. 
The lowjmethoxylated pectin and/or alginate forms a sufficiently rigid matrix when 
reacted mth calcium to induce satiety feelings, The present inventors found that 
paitioula^ downsides are attached to the use of high levels of low methoxylated pectins 
and/or al'pinate in compositions for the treatment of obesity or overweight. It was found 
by the cuprent inventors that compositions providing a satiety effect through the gellation 
of low-niethoxylated pectin and/or alginate significantly reduce calciimi absorption 
and/or bi lavailability. 

This find ng is not in line with observations made in flie relevant scientific literature. For 
instance. In a recent review paper, Greger et al (Journal of Nutrition. 1999; 129: 1434S~ 
1435S) o|)serve that investigators have observed that the addition of pectin to diets 
generallyldid not alter tlie absorption of most minerals, except magnesium. This 
obser/ati|)n differs from earlier findings which were published by Bagheri et al. (1985). 
Bagheri al studied the effect of low methoxylated pectin on the absorption and 
retention K calcium in pigs. The absorption of calcium in a diet containing high 
methoxylkted apple pectm was about 76% compared to a control diet. When low 
methoxylated pectin was consumed, the absorption of calciiun was reduced to about 1% 
compared to the control diet. 

Calcium i| essential in a diet. Calcium deficiency may result in the following symptoms: 
muscle cn mps, brittle nails, eczema, aching joints, increased cholesterol levels, 
rheumatoi 1 arthritis, tooth decay and numbness in the arms and/or legs. Additionally, it is 
of import^ce in compositions, which are used to prevent or treat overweiglit and obesity. 
It has beer described that calcium contributes to the prevention of overweight when 
absorbed I y the body. Consequently there are severe limitations to the use of low 
methoxyla :ed pectins in compositions designed to reduce body weight and/or to prevent 
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body wc iglat increase due to the inapact of pectin and/or alginate on the bioavailability of 
calcium 

The inge stion of a nutritional composition, including those that are designed to prevent or 
treat exctessive body weight, should not become an undue burden. Humans participating 
in a wei| ;ht control program including a specific diet (i.e. having the desire to lose body 
weight apd pursuing that goal) oflen prematurely discontinue tlie program due to the 
adverse ^"aste, insufficient palatability or difficulty of consuming the dietary components. 
It is the inventors experience that compositions which are to be consumed in liquid form. 
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of a burden for subjects participating in a weight control program tban do solid 
or serais^ ilid formulations, It is therefore a prerequisite that a composition designed to 
reduce b( >dy weight or control the caloric intake is provided in a liquid form, with limited 
viscosity However, tliis provides an additional challenge, since calcium and low 
methoxy ated pectins form a viscous mass when present in an aqueous environment. 

It was foijnd by the inventors that the calcium absorption inhibitory effect of low 
. methoxylited pectins and/or alginate present in iiqxiid edible composition can be 
decreasec effectively through the coadministxation of indigestible oligosaccharides with a 
degree of polymerisation between 2 and 60 and calcium. The present liquid edible 
composition uses a calcium salt which provides only limited amounts of free calcium 
ions at ar<|und neutral pH and an increased amount of firee calcium ions at acidic pH. The 
present cdimposition thus provides a composition which is easy to consum.e, which 
induces feelings of satiety after ingestion and which ensures sufficient calcium 
bioavailability, 

Without V. ishing to be bound by theory, the inventors believe that the oligosaccharides 
used in accordance with the present invention provide a readily metabolisable substrate 
for the intestinal flora. Ingestion of oligosaccharides will result in an increase of the mass 
of intestinal bacteria and/or increase the activity of these bacteria, and thereby stimulate 
the degrad ition of title pectin matrix. Through the stimulated breakdown of the pectin 
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matrix iii the small intestine and colon, the calcium bioavailability will be increased 
through! stimulated release of the pectin bound calcium. Still the pectins will have 
provide^ the desired satiety inducing effect through the fbimation of a viscovrs matrix in 
the stoniach and/or intestine. 
5 Additio^jally, the fermentation of the oligosaccharides by the iatestinal bacteria will yield 
short ch|dn fatty acids (SCFA), including butyrate, propionate and acetate, resulting in a 
decreas^'d pH in th.e colon, which increases mineral solubility, hence raises the 
conccnti|ation of ionized calcium and accelerates the passive diffusion of calcium. 
AdditioiiaUy, SCFA may be responsible for a rise in caecal blood flow and consequently 
1 0 increase 'Jnineral absorption. Furthermore, ohgosaccharides may stimulate intestinal 

calcium transport by hypertrophy of the caecal wall, thereby increasing the surface area 
^1 where mjineral exchange takes place, thus improving calcium absorption. 

M The preset composition can be advantageously used in a method for the prevention or 

=y 15 treatmen| of obesity or overweight and is especially useful for subjects, preferably 

humans, which participate in a weight control program (e.g. the ingestion of a particular 
=•2= diet withtfhe aim to reduce body weight). 

y ;i 

1J i 

"A The composition according to the invention aims to provide several advantageous health 
20 effects tojoverweight or obese subjects: 

- SatietT,': The composition will, after ingestion, provide a feeling of satiety and thereby 
reduc|^ or eliminate the desire for further food intake, The satiety inducing effect can 
be at least partially be contributed to the increased viscosity of ft.e chyme in the 

25 stoma|:h by the action of the low methoxyiated pectin and/or alginate and calcium. An 

imporlant advantage of the present composition resides in the fact that the resulting 
saliet3| will not rapidly disappear as is the case with many, particularly low caloric 
foodstuffs. 

- Bioav^lable calcium: Overweight subjects benefit &oni the intake of bioavailable 
30 calciui)!. However, sufficient daily intalce of calcium is often not reached, for 



exaniple, because obese or overweight subjects tend to conBume insuffioient calcium 
rich dairy products, and instead consmie vast amounts of soft drinJss. Soft driiiks are 
gene rally hi^ in phosphates, the phosphates being responsible for a further decrease 
in th J bioavailability of calcium. Calcium stored in fat cells (intracellular calcium) 
caus !S the metabolic derangements associated with obesity. Low calcium diets 
increjase circulatory calcitropMc hormones levels, which stimulate adipocyte calcium 
influijc which subsequently results in an increased lipogenesis and a decreased 
lypo^ysis. 

Helpireduce or prevent the increase of blood serum cholesterol levels: Overweight or 
obesi subjects often suffer from increased cholesterol levels and/or an increased risic 
at coronary disease. The soluble fiber present in tlie composition, especially pectia 
optionally combined with -glucan, will lower blood serum cholesterol level by 
bindi|ig ileal bile acid in the intestine. The soluble fibers are able to interact with bile 
acidsf which results in an increased fecal excretion of bile acids. Bile acids are 
deriv|d from cholesterol, and are normally effectively recycled by reabsorption from 
the ii^um and resecretion by the liver as bile salts, To the extent that bile acids are lost 
with ^e feces, the liver must replace the lost bile salts using cholesterol. Additionally, 
the vilfecosity and gelling properties of soluble fibers may have important effects on 
the h>|drolysis and absorption of cholesterol and the absorption of bile acids in the 
small fintestine. 

Increase stool fi-equency : OUgosaccharides are known to improve bowel movement, 
stool output and stool frequency. This is advantageous for many subjects suffering 
from overweight, because many obese or overweight subjects suffer fit)m 
constipation. 

Provides sufficient water: It is the inventors believe that individuals tenji to eat a 
consts|Qt volume of food because stomach distension triggers afferent vagal signals of 
fullness. According to this hypothesis, consumption of foods with high energy density 
(ED) ^jvill encourage consumption of excess energy because of the small volume of 
food ii L relation to energy content. A study of Bell et al. (Am J Clin Nutr 1998; 
67:412-20) demonstrates that energy density influences energy intake. Significantly 



moi<? energy is consumed in the condition of high energy density than in the medium 
or low energy density conditions. Variations in water contents between foods have a 
big ipipact in ED because water has zero energy content, 

i 

DETAmED DESCRIPTION OP THE PREFERRED EMBODIMENTS 

i 

One aspect of the present invention relates to a hquid edible composition with a pH of 
more than 6, preferably a pH of 6-9, a viscosity below 600 mPas (mPa > s) at a shear rate 
10 of 100s"''_and 20°C at around neutral pH and a viscosity of at least 125% of the 

3 aforemeiiltioiied viscosity at a pH below 5 and a temperature of 37°C, the composition 

;1 conaprisi|xg: 

ij a. at leapt 0.05 wt.%ofpectin having a degree ofmethoxylation between 2 and 50 

] and/or of alginate; 

^=^15 b, at lea^t 5 mg calcium per 100 ml; and 

c. at lea^t 0. 1 wt. % indigestible oligosaccharide having a degree of polymerisation 
between 2 and 60. 



Another sjspect of the present invention concerns a method for the treatment or 
20 preventiolh. of overweight or obesity in mammals, said method comprising the enteral 
administr^on to a mammal of an effective amount of the aforementioned composition. 
Tlie presejtit method is particularly suitable for treating or preventing overweight or 
obesity inj humans. 

25 Pectins | 

Pectins ar^ carbohydrates generally obtained from dilute acid extracts of citrus or apple 
pulp. Theyt are also present in the cellular walls of vegetables and fruits. Pectins are also 
found in rpot crops such as carrots and beetroot, as well as in tubers, such as potatoes. 
Pectins arq' chemically defined as partial methyl esters of polygalacturonic acids, whereof 
30 the molecular weight can reach 200,000. 

! 
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Pectin i|f the methylated ester of polygalacturonic acid. It is commercially extracted from 
citms p|els, apple pomace and sugar beet pulp. A typical pectin molecule comprises 200 

to lOOOigalacturonic acid units connected in a linear chain. 

1 

5 Pectin i^ divided into two main categories: high methoxylated pectin (hereafter referred 
to as mjl pectin), which are characterized by a degree of methoxylation above 50% and 
low metlxoxylated pectin (hereafter referred to as LM pectin) having a degree of 
methox;^lation below 50%. As used herein, "degree of methoxylation" (also referred to as 
DE or "itegree of esteriflcation") is intended to mean the extent to which free carboxyhc 
1 0 acid gro jjps contained in the polygalacturonic acid chain have been esterified (e.g. by 
methylafon). 

i 

The LM pectins are further subdivided into two groups: low methoxylated amidatedj and 
low meti^oxylated conventional. As used herein the "degree of amidation" (DA) is 
1 5 intended jto mean the extent to which ester groups contained in the polygalacturonic acid 
chain have been converted to amide groups by reaction with e.g. an ammonium 
hydroxidi^ in solution. 



Q The LM jpeclins as used in the present invention are characterized by a degree of 

^ 20 methoxytation below 50%, preferably between 5% and 45%, more preferably between 

10% and '^0%, even more preferably between 15% and 35%. 

I 

Accordinp to a flirther preferred embodiment, the LM pectins are amidated, the degree of 
amidatioi^ preferably being below 30%, preferably below 25%, even more preferably 
below 20%. The preferred lower limit of the degree of amidation is 5%, more preferably 
25 10%. 

The LM pectins in the composition according to the present invaition are capable of 
forming aisufficiKitly rigid matrix at a pH as present in the stomach of a normal human, 
e.g. pH 3. jit is therefore necessary to include at least 0.05 g LM pectin per 100 ml (0.05 
30 wt%) of tl|e composition according to the present invention, preferably at least 0.1 g LM 



pectin, more preferably at least 0.25 g, even more preferably at least 0.5g , most 
preferaljily at least 0.65 g per 100 ml. However, LM pectin cannot be included 
unrestrictedly, since at high concentrations the composition will acquire an unacceptable 
high viscosity. Preferably the composition has a LM pectin content below 5 wt.%, more 
preferably below 1 .5 wt. % even more preferably below 1 wt.%. 

Alginat^ 

Alginates are linear unbranched polymers containing 4)-linked D-mannuronio acid 
and a-(Ijl-> 4)-Iinked L-guluronic acid residues, with a wide range of average molecular 
weights |100 - 100000 residues) to suit the application. Suitable sources of alginate 
include ^eaweeds and bacterial alginates. Preferably sodium alginate and potassium 
alginate ire used as a sotirce of alginate. 

The algii^ate in the present composition should be capable of fomaing a sufficiently rigid 
matrix atj'a pH as present in Hie stomach of a normal human, e.g. pH 3. It is therefore 
necessary to include at least 0.05 g alginate per 1 00 ml (0.05 wt%) of the present 
oomposil^on, preferably at least 0.1 g per 100 ml, more preferably at least 0,25g per 100 
ml, even jbore preferably at least 0,4g per 100 ml. However, alginate cannot be included 
imrestrictjbdly, since the composition will become unacceptably viscous. Preferably the 
present c<{>mposition has an alginate content below 5 wt.%, more preferably below 2,5 
wt.% eveji more preferably below 1 wt.%. 



Calcium ^alfTht composition according to the invention preferably contains a calcium 
salt, whic|i is substantially less soluble in water at 20'='C and at the pH of the composition 
then at 37^C and a pH below 5. Such a calcimn salt, when present in the composition in 
an amoun \ that exceeds its raaxipaum solubility, will solubilise in the stomach under the 
influence pH-reduction and/or temperature increase. Thus the calcium ion 
concentralion in the composition will increase, which will automatically stimulate pectin 
and/or alginate gellation. 
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Becaus^ of the gellation inducing effect of calcium ions, the concentration of such ions in 
the present hquid composition (at near neutral pH) is preferably relatively low. The 
limited presence of (dissolved) calcium ions at around neutral pH prevents the formation 
of a gel piatrix which would impart unacceptably high viscosity. Thus, in a preferred 
embodidient, the calcium salt(s) used in the present compositioa has a solubility below 
0.15, more preferably below 0.1 gram, even more preferably below 0.06 gram per 100 
ml (deniineralised) water at 20°C aadpH 7. Preferably, the calcium salt(s) provide more 
than 0.2 gram dissolved calcium per 100 ml water at apH below 5 and a temperature of 

mpie preferably it provides more than 0.5 g/100 ml xmder these conditions. The 
calcium fealt is preferably selected from the group consisting of calcium phosphate (e.g. 
tribasic, |iibasic, monobasic or penta calciuna triphosphate), calcium carbonate, calcium 
sulfate, dalcium oxide, calcium citrate (e.g. mono calcium citrate or tri calcium citrate), a 
calcium |a]t coated with a substance which has limited solubility m water atpH 7 and is 
soluble af a pH below about 5 (hereafter referred to as coated calcimn salts) and mixtures 
tliereof. ^xamples of coatings and methods for the preparations of coated caJcium salts 
are given^in WO0038829, the entire content of which is hereby incorporated by 
reference^, More preferably, the calcium salt is selected fr'om the group consisting of 
coated cafjcium salt, calcium carbonate, calcium phosphate and mixtures thereof. Most 
preferabll' the majotity of calcium salt is provided by calcium carbonate. 



To proviqe optimal gelling characteristics, the composition according to the invention 
contains ^t least 1.25 roM calcium (eqxiivalent to 5 mg Caper 100 ml). Preferably the 
calcium cfsncentration exceeds 2,5 mM (equivalent to 10 mg Ca/100 ml), more preferably 
it exceed^' 5 mM, most preferably it exceeds 10 mM. Furtliermore, the calcium 
concentrakon in the composition preferably does not exceed 1 M, more preferably it does 
not excee^ 500 mM, even more preferably it does not exceed 100 mM. 
The calciTim concentration in the composition may be determined by first completely 
solubilisiijig the calcium, followed by the determination, of the calcium concentration. The 
m^'ority qf the calcium will be present as a calcium complex and/or insoluble calcium 
salt when the composition is at neutral pH and thus unavailable to form a viscous matrix 
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with th^ LM pectins. At a pH between 1 and 5, the calcium will mostly be solubilized 
from arid/or present as a pectin-calcium complex. 

In ordei to decrease imfavorable effects of the LM pectin containing composition on the 
calcimn[ intestinal absorption, the composition preferably contains a concentration of 
calciimil, which exceeds 0.5 times the concentration of negative charges provided "by the 
LM pecfin. 

The corlcaatration of negative charges can be calculated using the following formula: 



1 0 Conceniration negative charges - MWg + (MWe x DE) 



goo-DE) 

X 100 X 




Molecular weight pectin (g/mol) 

Molecular weight galacturon unit (g/mol) = 194 g/mol 

r Molecular weight side chain (g/mol) = 14 g/mol 
4 degree of esterification (%) 
4 concentration pectin (g/1) 
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Oligosaccharide 

The teraj indigestible ohgosacchaiides as used in the present invention refers to 
saccharides which have a degree of polymerisation of monose units exceeding 2, more 
preferably exceeding 3, most preferably exceeding 4, which are not or only partially 
digested sin the intestine by the action of acids or digestive enzymes present in the human 
upper di^^estive tract (small intestine and stomach) but which are fermented by the human 
intestinaj flora, 

The degree of polymerisation of the oligosaccharide is below 60 monose units, preferably 
below 401, even more preferably below 20, most preferably below 10. 
The terml monose units refers units having a closed ring structure, preferably hexose, e.g. 
the pyratfose or fUranose forms. 

The olig<isaccharide preferably comprises at least 90%, more preferably at least 95% 
monose ijnits selected from the group consisting of mannose, arabinose. fructose, fucose. 
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rhanino 


!e, galactose, fi-D-galactopyranose, ribose, glucose, galacturonic acid, glucuronic 


acid, xy 


ose and derivatives tliereof, calculated on the total munber of monose units 


contains 
Suitabl€ 
used in 


\d therein. 

oligosaccharides are preferably fermented by the gut flora. The oligosaccharide 
he composition according to tiie present invention is preferably capable of 



significantly increasing the total cecal SCFA content. According to a prefeired 
embodii|ient of the invention, tlie oligosaccharide, when administered in a sufficient 
amoxmtjiis capable of increasing total cecal SCFA content by at least 20%, compared to a 
composftion wherein the oligosaccharide is absent, more preferably at least 50%, even 
1 0 more preferably at least 1 00%, most preferably at least 150%. The increase of total cecal 
SCFA c^l>ntent can be determined according to the method described by Campbell et al.( 
The Journal of Nutrition Vol. 127 No. 1 January 1997, pp. 130-136), the entire content of 
which isijhereby incorporated by reference, 
j 

15 Preferably the oligosaccharide is selected from the group consisting of: 

cellobio^e (4-O-P-D-glucopyranosyl-D-glucose), cellodextrins ((4-O-p-D- 
glucopyr|anosyl)„-D-glucase), B-cyclodextrins (Cyclic molecules of a-l-4-linlced D- 
glucose; ^-cyclodextrtn-hexamer, p-cyclodextrin-heptamer and Y-cyclodextrin-octamer), 
indigestike dextrin , gentiooligosaccharides (mixture of [3-1-6 linked glucose residues, 

20 some l-^i linkages), glucooligosaccharides (mixture of ct-D-glucose), 

isomaltolligosaccharides (linear o:-l-6 linked glucose residues with some 1-4 linkages), 

v 

isomaltOi^e (6-O-a-D-glucopyranosyl-D-glucose)-, isomaltriose (6-0-a-D- 
I 

glucopyrpnosyl-(l-6)-a-D-glucopyranosyl-D-glucose), panose (6-O-a-D- 
glucopyritCLOsyl-(l-6)-a-D-glucopyranosyl-(l -4)-D-gIucose), leucrose (S-O-a-D- 
25 glucopyrfcosyl-D-fructopyranoside), palatinose or isomaltulose (6-O-a-D- 

glucopyrsfnosyl-D-fhictose), tlieanderose (0-a-D-glucopyranosyl-(l -6)-0-a-D- 
glucopyr4n.osyl-(l-2)-B-D-fructQfiiranoside), D-agatose, D-/>';co-hexulose, lactosucrose 
(0-p-D-gklactopyranosyl-(l -4)-0-a,-D-glucopyranosyl-(l -2)-|3-D-fi:uctofuraiioside), ot- 
galaotooligosaccharides including raffinose, stachyose and other soy oligosaccharides (O- 
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a-D-g4actopyranosyl-(l-6)-a-D-glucopyranosyl-p-D-fixictofuranoside), (5- 
galacto jligosacchaiides or transgalactQ-oligosaccharides (p-D-galactopyranQsyl-(l-6)-[p- 
D-gluctj!pyranosyl]„-(l-4) a-D glucose), lactulose (4-O-p-D-galactopyranosyl-D- 
fructos< ), 4'-galatosyllactose (0-D-galactopyranosyl-(l-4)-0-p-D-glucopyranosyl-(l-4)- 
5 D-glucc pyranose), synthetic galactooligos'accharide (neogalactobiose, isogalactobiose, 
galsucK ise, isolactosel, U and m), fiructans - Levan-type (P-D-(2->6)-fructoforaiiosyl)„ 
a-D-gli|copyranoside), fructans - InuIm-type(j3-D-((2-> l)-fnictofuranQsyl),. a-D- 
glucopytanoside), 1 f-(3-fructofuraiiosylnystose (P'-D-((2->l)-fructofuranosyl)„B-D- 
fructoflijraiioside), xylooligosaccliarides (B-D-((l->4)-xyloseX , lafinose, 
10 arabino(|ligosaccliarides and mixtqres thea-eof. 

Accordiiig to a further preferred embodiment the oligosaccharide is selected from the 
group cclinsisting of fructans, friictooHgosacchaxides, indigestible dextiins 
galactoojligosaccharides (including transgalactooligosaccharides), xylooligosaccharides, 
soybeanjoligosaccharides, arabinooligosaccharides and mixtures thereof. 

The terd| fructans as used in this document can be divided in two classes, levan and 
nj iniiliJi.I^ans are p-2,6-Unked fructans with variable degrees of 

g that are riroduced by a lat^e variety of bacteria. Inulins and fructooHgosaccharides on the 

Q on other hand, are a group of linear glucosyl a(l->2)(fructosyl)„p(2->l)fructose 



20 polymers 



with a degree of polymerisation (DP) ranging from 2 up to 60. 



Fruotoolfeosaccharides are produced, either by enzymatic hydrolysis of inulin or by 
transfruc bsylation of sucrose, If oligosaccharides have a DP lower than 9, they are 
named fr ictooligosaccharides. The main fructooligo saccharides are 1-kestose (GFj), 
nystose (pFj) and fructosyhiystose (GF^) (GF=glycosylfructo-oligosacoharide). The 
fructans iomponents with a higher DP arc named inulin, 
Inulin is |or example sold under the trademark Raftihne™ (Orafti Active Food 
IngredieiJts, Belgium). Fructooligosaccharides and oligofiractose are for example sold 
under the trademark Raflilose^^ (Orafti Active Food Ingredients, Belgium) and 
NutraFloi a™ (Golden Technologies Company) 
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NutraF|ora has been described to increase total cecal SCFA content by about 260%, 
Rafhlo^e has been described to increase total cecal SCFA content by about 244 %. 
(Campljell et al: The Journal of Nutrition Vol. 127 No, 1 January 1997, pp, 130-136). 
Hydrol|Tzed inulin is available from Rhone-Poulenc, Inc, Cranbury, N.J, 
1 

The ter^ galacto-oHgosaccharides (including transgalactooUgosaccharides) refers to non- 
digestible carbohydrates structured as chains rich in galactose with mostly a glucose end- 
unit. Tvl-o types of galactooligosaccharides are distinguished. The 

galactocjfligosaccharides can be produced from lactose by the transglycosylating activity 
of p-galftotosidase. p-galacto-oligosaccharides consist of anumber of p-l,6-lirLk:ed 
galactosyl residues linked to a terminal glucose unit via an a. 1,4-bond. Another type of 
galactodligosaccharides is isolated from soybeans. These a-galacto-oligosaccliarides 
(galactofiyl-sucrose oligosaccharides) include raffinose, stachyose and verbascose and 
consist <|f galactose residues linked a-1 ,6 to the glucose moiety of sucrose. The 
physiological effects of these oligosaccharides appear to be similar to the ^-linked 
galactos^ oligomers. The composition of galactooligosaccharides may vary in chain 
lengfli aid type of linkage between the inonomer units. 

Transgal^ctooligosaccharides are for example sold under the trademark Elix'or''^ 
(Borculd Domo Ingredients, Netherlands), Galactooligosaccharides are available from 
Solabia, Pantin Cedex, France, 

Indigesti i)le dextrin, which is produced by pyrolysis of com starch, comprises a(l -^4) 
and a(l-^6) glucosidic bonds, as are present in the native starch, and contains 1-^2 and 
l->3 linl^ages and levoglucosan. Due to these stmctural characteristics, indigestible 
dextrin o mtains well-developed, branched particles that are partially hydrolysed by 
htmian digestive enzymes. 

Ntimeroub other commercial sources of indigestible oligosaccharides are readily available 
and laiovvitt to skilled person. For example, transgalactooligosaccharide is available from 
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Yakult-Honslia Co., Tokyo, Japan. Soybean oligosaccharide is available from Calpis 
Cotpor rtion distributed by Ajinomoto U.S.A. Inc., Teaneclc, N.J. 

The oli josaccharides are preferably included in the composition according to the 
inventi(|)n in an amount exceeding 0,1 wt.%, preferably exceeding 0.2 wt.%, more 
preferably exceediiig 0.5 wt.% and even more preferably exceeding 0.9 \vt.%. Although 
the adn inistration of considerable amounts of oligosaccharides 'will generally not lead to 
undesir^le side effects, the present composition preferably has an oligosaccharide 
content toelow 20 yft.Va, more preferably below 10 wt.% even more preferably below 5 



10 wt.%. 



It is imi ortant to recognize that the amount of pectins administered to tiie subject 
will det^frmine the required amount of oligosaccharides present in the composition 
accordirig to the invention. Preferably the weight ratio oligosaccharides to pectins 
15 exceedsjO.25, more preferably is between 0.5 and 100, even more preferably between 
0.75 an^ 50, most preferably between 1 and 5. 

' \ 
\ . . 1 
Water \ 

Water is of great importance for the prevention of body weight increase and/or reducing 
20 obesity. The present composition preferably contains between 50 and 99 wt.% water, 

more pre ferably between 60 and 95 wt.%, even more preferably between 75 and 90 wt.%, 

Supplem sntdty components 

The com position according to the invention can suitably be used to replace one or more 
25 meals or (snacks *during the day. The composition preferably contains additional 
nutritional ingredients, which further contribute to a healthy diet. 

Bioactiv^ agents 

Vitamins are preferably added to the composition according to the invention. The 
3 0 vitamins -added may suitably be selected from the group consisting of Vitamin A, 
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Vitamui E, Vitamin K, Vitamin C, Vitamin D, Tliiamin, Riboflavin, Niacin, Vitamin B6, 
Folic a(id. Vitamin B 12, Biotin, Pantothenic acid and mixtures thereof. Preferably the 
composition contains at least 3 specified bioactive agents selected fiom this group. 
Accord ng to a preferred embodiment, at least vitamin D is present in the composition to 
. 5 further kid the calcitim absorption. Obese or overweight subjects often suffer from 

vitamin^D deficiency. 

li 

The easpst and most natural way to get Vitamin D is from exposure to sunlight, which 
causes the body to manufacture its own. However, humans wishing to reduce body 
weight ^flen have a low self-esteem, and are therefore hesitant to expose themselves to 
10 sunlighti e.g, by sunbathing. Furthermore, common sotirces of vitamin D, such as dairy 



lific bioactive agents. The RDA has been published by the US Food and Drug 
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Mineral^ may be added to the present composition. The minerals added may suitably be 
selected form the group consisting of iron, zinc, copper, chromium, iodine, selenium, 
magnesi|an, manganese, molybdenum, choline, potassium, phosphate, cliloiide and 
mixtures thereof and preferably contains at least 3 specifiLed minerals selected &im this 
group. 

The mia<?rals are preferably present in the composition according to the invention in an 
amount i mging from 5% of the recommended daily intake (RDA) to 250%, preferably 
10 and '50 % of the RDA of the specific minerals. The RDA has been published 
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by fhe Ui I Food and Drug Atfoiiiaistration 
Fibers 

The composition preferably includes one or more additional fibers other than LM pectins 
or non-di »estible oligosaccharide having a degree of polymerisation between 2 and 60. 
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The adkitional fiber may be selected from the groiq) of soluble and insoluble fibers. The 
fiber may further stimulate the satiety effect of LM pectins by decreasing the rate of 
stomach emptying and/or provide a slow release of sugars in the intestine which also 
contrib]a,tes to an extended feeling of satiety, Furthenuore, the fibers may prevent or 
decrease constipation and furthw contribute to a blood serum cholesterol lowering effect 
of the dpmposition according to tlie present invention. 

When t|ie additional fibre is soluble fibre, the soluble fibre of the present invention is 
preferably selected from the group consisting of high methoxylated pectin, chitosan, - 
glucan,lisoluble fibre from psyllium husk (hereafter referred to as psyllium), xanliian gum, 
guar gujn, locust bean gum, gum arable, soy fibre and mixtures thereof, more preferably 
fix)m thi group consisting of psyllium, pectin, -glucan or mixtures thereof. The -glucan 
is prefe|ably obtained from whole oat, and eveai more preferably is part of a whole oat 
soluble liber composition. 

Preferalfly the additional fiber is included in the composition in an amount between 0.1 g 
and 10 gram fiber per 100 ml, more preferably between 0.2 and 5 gram, which 
preferabpy includes between 0.05 and 2 gram -glucan per 1 00 ml. 



Protein 



Proteins jare essential in human nutrition. The composition according to the invention 
20 therefon i preferably includes between 1 and 20 grams protein per 100 ml of the 

composijion, more preferably between 2 and 10 grama. 

The pro^in is preferably obtained from a vegetable source, more preferably includes at 

least abc ut 1 gram soy protein per 100 mi, wherein the soy protein is preferably selected 

from sojij protein concentrate and soy protein isolate. 
25 ( 

Digestibte carbohydrates 

The com position may contain digestible carbohydrates. "When the composition is 
designed to replace one or more meals, it is desirable to include digestible carbohydrates. 
The term digestible carbohydrates includes digestible polysaccharides and 
30 monosac jharides, i.e. carbohydrates which are digested by the intestinal acids and/or 
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intestir 
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al enzymes and/or are absorbed by the intestinal cells. The digestible carbohydrate 
example be a starch, a maltodextrin or a monosaccharide. Preferably tiie 



compoi ition includes 0.2 to 5 wt.% monosaccharide, evai more preferably between 1 and 
3 wt.% According to a further preferred embodiment the monosaccharide mainly 
consists of fructose. 

The inc lusion of digestible polysaccharides such as starches and maltodextrins in the 
present composition may fiirther contribute to the feeling of satiety. When the 
compos ition is in a ready-to-drink form, the composition preferably has a low (non- 
maltodf xtrin) starch content because inclusion of an appreciable amoxmt of starch will 
inevitatlly lead to a strong viscosity increase during heat processing (e.g. sterilization). 
Hence, breferably the composition contains below 1 gram starch per 100 ml, more 
preferably below 0.5 gram, even more preferably below 0,2 grams. 
Digestible maltodextrins (DE between 5 and 30, preferably around 20) are 
advantageously added to the present composition to provide a satiety effect as 
maltodextrinSj in contrast to other starch and starch derivatives, can suitably be used in 
heat prep essed liquids. Preferably, the present composition preparation contains between 
0.5 and ^0 g maltodextrins per 100 ml, even more preferably between 2 and 10 grams 
maltode|rtrins per 100 ml. 

Pat 

When Wfi composition is aimed to replace one or more meals, it is desirable to include 
lipids oi^fat. Preferably the lipids are obtained from plant sources, e.g. canola oil or olive 
oil, whi<|h have a relatively high content of monounsaturated and/or polyunsaturated fatty 
acids. Prjeferably at least about 10 wt.% of the Kpids iiicluded in the product are 



polyuns; 
preferab! 



turated" fatty acids. The content of lipids included in the composition is 
y between 0.2 and 10 wt.%, more preferably between 0.5 and 5 wt.%. 



Applicat on 

A consumer may prepare tlie present composition from e.g. a powder that contains the 
pectin arfd/or alginate, calcium and oligosaccharide by simply adding a predetermined 
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amoimlt of water. The present composition may also be in a ready-to-drink form, whicli 

I 

can bejconsmned without the need for furtlier preparation, i.e. does not require the 
addition of water before ingestion, 

Accorcjing to a preferred embodiment, the present composition is provided as a packaged 
5 beverage product comprising at least 25 ml, more preferably at least 50 ml, even more 
preferajbly at least 1 00 nil of the composition. Preferably the contents of the packaged 
beyera|e product do not exceed 2000 ml, more preferably the contents are below 1000 
ml, evdh more preferably below 500 ml, most preferably below 400 ml. 
When ijhe present composition is supplied in powder fonii, it is preferably accompanied 
10 witii a ^traction to reconstitute the powder in a predetermined volume of water, for 
ejcamplfc by shaking or blending, to obtain the composition according to the present 
invention. Preferably the composition is consumed within about 60 minutes afker 
reconstjtution. 

Tlie liqip.d edible composition is preferably sterilized or pasteurized prior to consumption. 
1 5 Furtherjinore the present composition preferably contains one or more flavorings and/or 
colorants. 

The coiljiposition is preferably used to replace one or more meals, preferably one or more 
meals spected from breakfast, lunch or dinner. Preferably the composition is consumed 
more tli^ one time per day, 
20 Whenever the tenn dose or dosage is used within tins document, this refers to the total 
consumjption of the present composition within a fairly narrow time span. Whenever 
referendp is made to a certain quantity that is administered per dose or dosage, said 
quantity! is preferably administered within one hour, more preferably within 30 minutes, 
even md^re preferably within 10 minutes. 
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Viscositjf 

The present liquid composition has a viscosity below 600 mPas at a shear rate of lOOs"^ at 
20''C an^ a viscosity of at least 125% of said viscosity at apH below 5 and a temperature 
of37°C.! 
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The licjuid edible composition preferably has a limited viscosity. Therefore, according to 
a prefe'jred embodiment the present composition has a viscosily below 250 mPas, more 
preferajaly below 100 mPas, most preferably below 50 inPas at a shear rate of 100s'' at 
20°C. I 

5 PreferaJ^ly, at pH 3 and 3 7° C the composition has a viscosity which is at least 1 50 % of 
the aforementioned viscosity at near neutral pH, more preferably above 200%, even more 
prefera|>ly above 400%, Preferably tiae composition has a viscosity at pH 3 and 37°C 
which Exceeds 250 mPas, more preferably exceeds 300 mPas, most preferably exceeds 
400 raPks. 

1 0 Whene-^er the term viscosity used in the present document, this refers to the physical 
parameijCT which is determined according to the following method: 

The viscosity may be determined using a Carri-Med CSL rheometer. The iised geometry 
is of conical shape (6 cm 2 deg acrylic cone) and the gap between plate and geometry is 

15 set on 55 [om. A linear continuous ramp shear rate is used from 0 to 150 s'' in 20 seconds. 

I 

The rhe^meter's thermostat is set on the appropriate temperature (e.g, 20°C or 37°C). 



In order 'to determine the viscosity at acidic pH (pH 3), first a sufRoient amount of 1 M 
HCl is hiomogeneously admixed (drop-wise under very gentle stirring for about 20 sec, to 

20 prevent jhe breakdown of the gel) to tiie liquid composition to adjust the pH of the 

I 

composi^on to pH 3. Thereafter the composition is left standing at 20''C for about 10 
minutes.j Subsequently the composition thus obtained is used to determine the viscosity at 

pH 3, acjsording to tihe method described above, 

I 
I 

i 

25 To decrease the viscosity of the present composition (at near neutral pH), ingredients may 
advanta^ously be added that are selected from the group of polyols, e.g. sorbitol, 
maltitol, or erytritol. These ingredients offer the advantage that they hardly affect the 
viscosity; of the present composition at low pH. Preferably these viscosity decreasing 
ingredier ts are added in an amount of 0.5 to 50 wt.%. Suitable examples of the use of 
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polyol| in tlie present preparation are given in WO0038829, the entire content of which is 
herebj^i incorporated by reference. 

Accorc ing to another embodiment of the invention the presKit composition may 
additionally comprise an anion which forms a complex or insoluble salt with calcium at 
pH 7, 1 Exemplary and preferably the anion is provided by a salt that is soluble at pH 7. 
The salt may be a potassiiun or sodium salt of citrate or phosphate. Preferably such salt is 
used in an amount between 0,2 and 10 wt,%, 
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Example 1 

A com; poBition is prepared comprising: 

• 0.5^ gram 3 1% mefhoxylated, 1 7% amidated apple pectin 

• 15^ mg calcium carbonate 

• 0.4!jg tri potassium citrate 

• 1 g|am Fibersol 2*^ (Matsutani Chemical inditstry Co., Japan) 

• Piloted up with water to 100 ml (pH adjusted to 7 with 10% KOH solution) 



At pH 'j the composition has a viscosity of 32 mPas at a shear rate of lOGs"', 20''C. At pH 

•il 

3, 37°C| a rigid gel is formed, (viscosity » 1000 mPas) 



ExamplliS 2: 

A comp psition is prepared comprising: 

• 0.62 gram 31% methoxylated, 17% amidated apple pectin 

• 1 54 teas calcium carbonate 

• 0.42|; g tri potassium citrate 

I- 

• 1 grpi Fibersol 2^ (Matsxitani Chemical industry Co., Japan) 

• 4.55I gram soy protein isolate 

• 0.86| gram oat bran 

• 3.1 sigram maltodextrin 1 9 DE 

• 1 , 54 Jgram fructose 

• 0.31 gram canola oil 

• 0.3 1 Igram olive oil 

1 

• 80 mg vitamin blend 



23 



• 60;lnig minerals a3a4 trace element blend 

• Fijled up with water to 1 00 ml (pH adjusted to 7 with 1 0% KOH solution) 

This composition is homogenized and sterilized. At pH 7 and 20°C the composition has a 
viscosfty of 27 mPas at a shear rate of 100s''. At pH 3 and 37°C the composition has a 
viscosiity of 150 mPas at a shear rate of IQOs"'. 
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Exam-RiIe 3 : 



A com position comprising: 



0.1 
50 

0.4i 
1 



gram 31% methoxylated, 17% amidated apple pectin 
ing calcium carbonate 
g tri potassimn citrate 

Fibersol 2™ (Matsutani Chemical indxxstry Co,, Japan) 



0.5 j gram sucrose 

5 g:j[am full cream milk powder 

1 1 gram oat bran 

Filljpd up with water to 100 ml (pH adjusted to 7 with 10% KOH solution) 



AtpH 



the composition has a viscosity of 4S mPas at a sheai rate of 100s''. AtpH 3 a 



rigid gql is formed (viscosity » 1000 mPas), 
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